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重要事件。裂殖酵母 S. pombe中的 CLIP170家族蛋白 Tip1能够监督微管使其沿
着细胞的纵轴生长，并参与运输极性因子到达细胞端部的过程。人类肿瘤抑制
因子 Chfr 同源蛋白 Dma1 是纺锤体检验点蛋白和胞质分裂的抑制因子。已有的
研究发现它会泛素化修饰 SIN (septation initiation network)通路中的 Sid4，导致
Plo1激酶不能定位到 SPB (spindle pole body)，从而抑制 SIN信号通路和阻止胞
质分裂。 
我们实验室的前期结果显示 Dma1 除定位在胞质、SPB 和中隔外，也定位
在细胞生长端，并在细胞端部与 Tip1 共定位，两者在细胞内的相互作用也被证
实，且 Tip1 的泛素化依赖于 Dma1 的 E3 泛素连接酶活性。本研究探讨了影响
Dma1 端部定位的可能因素，并通过大量突变体筛选，发现肌动蛋白斑的合成
受阻会使 Dma1 端部定位的强度和范围扩大，并且 Dma1 的端部定位同时依赖
于 Tip1 和 Pob1 两种蛋白。我们还证实了 Dma1 和 Tip1 的细胞内相互作用依赖
于 Dma1 的 FHA 结构域。我们的研究发现强制增加细胞端部的 Tip1 会使细胞
出现极性生长缺陷，而同时增强 Dma1 在细胞端部的定位则能够挽救这种极性
生长缺陷表型。另外，我们还发现 Tip1 的 T299和 S302位点的磷酸化对于 Tip1
的泛素化是必需的，而 casein kinase I (CK1)的同源蛋白 Hhp2也参与 Tip1的泛
素化修饰，因而我们怀疑 CK1通过磷酸化 Tip1参与调控细胞的极性生长。 
我们通过将 Tip1 中的全部 25 个 Lys 突变为 Arg 即（Tip125K25R）以去除
Tip1 的泛素化修饰，发现 Tip1 的泛素化修饰发生在多个赖氨酸位点，并且
K244 是其中的一个位点。我们还发现，hhp2∆、tip13A和 tip125K25R突变体都会










































Cell polarization is a major event of the cell cycle and underlies the function of 
most cells. In the fission yeast Schizosaccharomyces pombe, the microtubule plus 
end-tracking protein Tip1, a CLIP170 protein family member, is required to guide 
fission yeast cytoplasmic microtubules to their target zone located at the cell ends and 
involved in delivering cell polarity factors to cell tips. The human tumor suppressor 
Chfr’s homologue Dma1 is a spindle checkpoint protein and cytokinesis inhibitor in 
fission yeast. Previous study showed that Dma1 ubiquitinates the SIN（septation 
initiation network) scaffold protein Sid4 to impede the mitotic localization of Plo1 
kinase, and thus inhibits the SIN and prevents cytokinesis. 
Our previous results revealed that Dma1 is also present at the growing ends of the 
cells in addition to cytoplasm, spindle pole body (SPB) and cell division sites  and co-
localizes with Tip1 at cell tips. We also confirmed that Dma1 indeed physically 
interacts with Tip1 in vivo and the ubiquitination of Tip1 is dependent on the E3 
ligase activity of Dma1.In this study, we explored the possible factors that affect the 
localization of Dma1 at cell tips. We found that the disruption of the organization of 
actin patches causes spreading of Dma1 at cell tips, and Dma1 localization at cell 
ends depends on both Tip1 and Pob1 simultaneously. We showed that the interaction 
between Dma1 and Tip1 depends on the FHA domain of Dma1. When Tip1 levels at 
cell ends are artificially increased, cells develop defects in polarized growth. In 
addition, phosphorylation of Tip1 at both Thr 299 and Ser302 is required for its 
ubiquitination, and CK1 homolog Hhp2 affects ubiquitinaion of Tip1. Thus, we 
assume that Hhp2 possibly regulates polar growth of fission yeast through Tip1 
phosphorylation. 
Tip1 contains 25 lysines and mutating all 25 sites simultaneously eliminated the 
ubiquitination of Tip1. We found Tip1 is ubiquitinated through multiple lysine 
residues, and K244 is one of them required for Tip1 ubiquitinaion. Localization 
analysis indicated that Tip1 accumulated at cell ends in hhp2∆, tip13A, tip125K25R 

















ubiquitination of Tip1 controls Tip1 level at cell ends and regulates the polar growth 
of fission yeast, while only a small portion of Tip1 is destined for degradation. 
Taken together, our studies provided several lines of evidence and revealed a 
possible mechanism of Dma1 in regulation of cell polarized growth through 
ubiquitinating Tip1. These data also pave the way for better understanding of the 
mechanisms of polarized growth in mammalian and human cells. 
 


























(atypical kinase protein C， aPKC)和两个 PAR (Partitioning defective)支架蛋白
PAR6、PAR3 相互作用而组成，简称为 aPKC 复合体。aPKC 复合体中的 PAR6 
作为接头分子进一步介导极性信号从小分子 GTPase Cdc42 向 aPKC 的传递。细
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